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has a complicated structure and an intricate method of division.
The nucleus and its division will be treated much more fully in a
later chapter.
Inclusions within the protoplasm. Protoplasm consists essen-
tially of a colloidal dispersion of proteins in water, but many
other substances may be found within the protoplasm; these
include mineral salts, sugar in solution, and food particles.
Physiological properties of protoplasm. Protoplasm is fre-
quently said to be distinguished from non-living matter by the
following physiological properties:
1.  Absorption and excretion. By absorption protoplasm obtains
materials necessary for its growth, and by excretion it gets rid
of some substances which it does not need.  The protoplasm of
green plants takes hi water and mineral matter from the soil, and
carbon dioxide from the air.   In the process of photosynthesis,
sugar is manufactured from the carbon dioxide and some of the
water.   This sugar may be stored in the cells or changed into
some other form of stored food; or it may .combine with elements
from the soil and be stored as food; or it may become incorporated
hi the protoplasm.   Substances which are very different from
protoplasm are thus taken into the protoplasm and then combined
and made into protoplasm.
2.  Metabolism. The sum of the processes of chemical change,
including the building up and oxidation of material within the
protoplasm, is known as metabolism. One of the activities of pro-
toplasm is the combining of sugar with elements from the soil to
produce proteins which become a part of the protoplasm. This
is a constructive process.  Destructive processes also take place
in the cells of plants as complex compounds are broken down with
the liberation of energy.   The protoplasm uses this energy in
various activities.
3. Growth and reproduction. The growth of protoplasm is due
to changes within the protoplasm, while the growth of non-living
things, such as ordinary crystals, is accomplished by the addition
of layers on the outside. Reproduction is essentially the separation
and growth of small portions of protoplasm derived from one or
two parent organisms.   Reproduction, therefore, is a form of
growth.